The characteristics of the South Asia high (SAH) and subtropical westerly jets in the summer of 2010 and their relationship with the changes in rainband in China were analyzed. As shown by the results, the SAH in the upper troposphere extended northward relatively late in June 2010. Correspondingly, the subtropical westerly jets on the north side of the SAH jumped northward comparatively late, thus delaying the formation of a strong divergence field in the upper air over the Yangtze-Huaihe River valley. This was one of the main causes for the late onset of plum rains in the Yangtze-Huaihe River valley. In July, there was a vertical structure consisting of upper-level divergence and low-level convergence near the subtropical westerly jets on the north side of the SAH and in the air stream dispersal area on the northeast side of the eastward-extending SAH, which was the dynamic mechanism bringing about frequent and extremely heavy rainstorms during the plum rain period in this year. The SAH in the upper troposphere affected the subtropical high in the lower stratosphere, and thereby led to changes in the main rainband location in China.
Introduction
The SAH (the South Asia High) is an anticyclone system located in the upper troposphere and lower stratosphere over South Asia. The SAH and subtropical westerly jets are important parts of the East Asian monsoon system. The thermal SAH's movement up to the plateau, as well as westerly jets' sudden northerly jump in early summer, is the main sign of summer monsoon onset in East Asia.
As circulation backgrounds at a planetary scale, the SAH and westerly jets are closely related to the northern hemispheric atmospheric circulation and Asian regional climate in summer. Other studies [1] [2] [3] [4] [5] have shown that the systematic northerly jump of the rainband in central and Eastern China is closely connected with the north-south oscillation of the SAH. According to the climatic state characteristics of the SAH, the center of the SAH is located over the south part of the plateau in early summer every year, and westerly winds prevail over the plateau. At this point, the rainband vacillates between the Yangtze River Delta Region and South China, while rainstorms are triggered by the westerly trough system in the Yangtze-Huaihe River valley. Most of the rainstorms in Yangtze-Huaihe River valley are full-process torrential rains under the control of the westerly system. In the middle and late plum rain period, the center of the SAH jumps northward to the plateau, and its ridgeline vacillates between 28˚N and 34˚N. At this point, the whole plateau is under the control of the SAH; the westerly jet jumps northward to 35˚N -40˚N, and the mid-latitude weather system moves and evolves at an obviously slower speed [6] . The overwhelming majority of disastrous torrential rain events (e.g., continuous rainstorm and intensive rainstorm) have to do with the north-south vacillation of the SAH. In midsummer, the SAH ridgeline jumps northward over 34˚N, and rainy season in North China begins accordingly. But there are different weather characteristics from year to year. The following is a discussion on its relationship with the changes in the main rainband in China from a perspective of the characteristics of the SAH and subtropical westerly jets in the flood season of 2010, concurrent or later production of electronic products, and conformity of style throughout a journal paper. Margins, column widths, line spacing, and type styles are built in; examples of the type styles are provided throughout this document and are identified in italic type, within parentheses, following the example. Some components, such as multi-leveled equations, graphics, and tables are not prescribed, although the various table text styles are provided [7] [8] . The formatter will need to create these components, incorporating the applicable criteria that follow.
Data
Due to the limitation of the data source, this study only obtained the data of 2010 as the research object. The data adopted in this paper is the global daily mean data recorded in June-August 2010 by NCEP/NCAR (National Centers for Environmental Prediction/National Center for Atmospheric Research), including resolution, which equals 2.5˚ × 2.5˚, physical quantity, such as the wind speed (u, v) on 12 layers of iso-pressure surfaces (100 hPa, 150 hPa, 200 hPa, 250 hPa, 300 hPa, 400 hPa, 500 hPa, 600 hPa, 700 hPa, 850 hPa, 925 hPa and 1000 hPa), vertical speed (ω), temperature (T) and relative humidity (only for 300 hPa and below). The precipitation data are 24 h rainfall recorded at 08:00 (Chinese Standard Time; hereinafter inclusive) every day by the National Meteorological Center.
The Relationship between the Precipitation in
June-July 2010 and the SAH
A Survey of the Main Rainband in China in June-July 2010
The main precipitation areas were the Yangtze River Delta region and south China in June 2010, during which 6 torrential rains occurred; the main rainband moved northward to the middle and lower reaches of the Yangtze River ( Figure   1(b) ). The Yangtze-Huaihe River valley ushered in the plum rain period on July 3, and brought it to an end on July 24 (the National Climate Center). The plum rain period lasted 21 days; both onset and ending were 16 days later than the multi-year average (onset on June 17 and ending on July 8). The total precipitation 
Characteristics of the SAH in June-July 2010
As can be seen from the mean height field 200hPa in June 2010 (Figure 2(a) ), the SAH presented east-west zonal distribution, the center was located near 25˚N/60˚E, and the mean SAH ridgeline in the eastern section at 100˚E -120˚E ).
was located near 20˚N. The SAH ridgeline in the eastern section was more southerly than the multi-year average. According to the studies by Tao Shiyan and Zhu Fukang [1] , the SAH and subtropical high over the western pacific (hereinafter referred to as the "subtropical high") move in the opposite way. So, the further south position of the ridgeline in the eastern section is unfavorable for further westerly extension of the subtropical high in the lower and middle troposphere. As a result, the intensity of the subtropical high will increase and meanwhile it will extend southward and eastward farther. This is one of the major reasons why the onset of plum rain period started later in 2010.
As can be seen from the mean height field 200 hPa in July (Figure 2 (b)), the SAH extended northward obviously compared to June, the primary center was located near 30˚N/50˚E, and there was a sub-center over the Qinghai-Tibet Plateau. The high extended eastward more obviously than June, and the 1252 dagpm isoline reached near 140˚E, roughly 25 longitudinal distances more easterly than the multi-year average. The mean SAH ridgeline at 100˚E -120˚E was located near 30˚N, running in NW-SE direction, known as a typical "western" or "Iran high mode". According to the studies by Luo Siwei et al. [2] , the west- rains occurred in this area in July. Convergence ascending motion was strengthened in the lower and middle troposphere in the divergence area where the northeast side of eastward-extending SAH was connected with anticyclonic circulation, contributing to the maintenance and extension of the subtropical high.
The Relationship between the Precipitation in June-July 2010 and the SAH
The northerly and easterly extension of the SAH is an important aerological precursor signal of plum rain onset in the Yangtze-Huaihe River valley. On June 27, the SAH began to develop rapidly, and meanwhile the mean SAH ridgeline in the eastern section (at 100˚E -120˚E) started to extend northward fast from near 24˚N, but started to move southward gradually on July 3. It maintained steadily at 27˚N -30˚N from July 5 to 23 (Figure 4(a) ), a latitudinal zone that (Figure 4(a) ), the ridgeline jumped northward suddenly to near 45˚N. Actually this was a reconstruction process of the ridgeline.
The Relationship between the Precipitation in June-July 2010 and Subtropical Westerly Jets
East Asia subtropical westerly jet is apparently seasonal [9] . Northerly jump of 
The Relationship between the Precipitation and SAH in August 2010 and Subtropical Westerly Jets
In August, the SAH extended eastward obviously compared to July. As shown by the mean height field under 200 hPa in August (Figure 7(a) ), the primary center 
The Mechanism of the Dynamic Influence of the SAH on the Subtropical High
According to the studies by Tao z was differentiated on either side of this equation, reducing to:
So,
If there is a strong negative vorticity advection V ζ − ⋅∇ < 0 under 200 hPa in the SAH, and the negative vorticity advection slows down in the middle and lower levels, 0 w < by Equation (3), and there should be descending motion developing below it to promote the development of divergence and negative vorticity in the middle and lower levels. With the SAH extending eastward, the strong negative vorticity advection near its ridgeline can drive the development of the anticyclonic circulation in the lower level, to intensify the subtropical high.
On the days that saw the interruption of negative vorticity advection, since the westerly trough located over Xinjiang moved eastward farther, some positive vorticity advection moved eastward along the north side of the SAH, depriving the middle and lower troposphere of the condition that was good for the development of anticyclonic circulation. After the negative vorticity advection was interrupted for one or two days, the subtropical high retreated eastward, during which line 588 withdrew from Mainland China (Figure 8 ). By this token, the movement of high-level vorticity advection has something to do with the longitudinal oscillation of the subtropical high in the middle and lower levels.
But due to the easterly extension of the SAH, the anticyclonic circulation in the divergence area on the northeast side of the SAH brought the north wind on by −βv > 0, since the north wind was strengthened with height. According to the second term of Equation (3), lower-level convergence ascending motion might achieve development here, and the ascending motion led to latent heat release in the upper troposphere, increasing the non-adiabatic heating rate of the upper level, concluding that the subtropical high moved westward farther. 
Conclusions
According to the study, the South Asia high advance and retreat activities have a very close relationship with the eastern part of China's drought and floods. 2) The SAH extended eastward and northward in July 2010, with which the subtropical westerly jets extended northward. It interacted with the ascending motion area in the low-rise Yangtze-Huaihe River valley forming a vertical structure consisting of upper-level divergence and low-level convergence. This was the dynamic mechanism bringing about frequent extremely heavy rainstorms during the plum rain period this year.
3) The SAH in the upper troposphere affected the subtropical high in the lower troposphere, and thereby led to changes in the main rainband location in China.
In normal years, the movement of the rainband is slow northward and southward. China's southern rainy season began early, late evening, rainy season long, precipitation and more uniform. The northern rainy season begins late, ends early, the rainy season is short, and the precipitation is small and concentrated.
China's eastern region of the major rivers from south to north has been flooding, and the flood season is generally more to the north short. China's middle and lower reaches of the Yangtze River region stay rainy, mid-June to mid-July, due to rainband wandering. In the summer and autumn of August, the area was affected by the subtropical high ridge, and the subsurface airflow prevailed to form a dry weather.
In the past year, the summer monsoon in eastern China is strong; the rain belt has entered the north fast, and the north will flood; if the summer wind in the weak year, the rainband northward slow, then there will be flooding The There-fore, by analyzing the characteristics of the South Asian high pressure and subtropical westerly currents in the summer of 2010 and its relationship with the change of the rainband in China, it is predicted that the change of the main rainband position in China will strengthen the weather monitoring and forecasting in the agricultural production and do a good job in disaster prevention and construction of disaster prevention measures.
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